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ABSTRACT 
A pressure airship with an interchangeable gondola section, the VariCar, can provide 
increased efficiency of operation in addition to enhancing the performance of the lighter-
than-air craft. This can be true for both civil and military applications. Due consideration 
should be given, however, to the advantages and disadvantages of such a concept. 
INTRODUCTION 
T~e Varicar is a two-section airship car 
with one section permanently attached to the 
envelope and the other section removable and 
replaceable, figure 1. 
Fig. 1 
T~e use of a replacement section is not 
new, dating at least as far back as Tom 
Swift's Autocar fastened to his 1926 trans-
continental A: rshi~ Expressl. The Sikorsky 
Skycrane helicopter also has facilities for 
carrying a detachable section as a part of 
its cargo-lifting system, figure 2. 
Fig. 2 
Airship designs of this type have been 
proposed by Goodyear 11.erospace Jorporation 
with their Airship Feeder Vehicle , by Prof. 
Mowforth with his Hobb' s Prize paper on a 
mobile exchange facility4 and by LT Glover in 
a Naval Postgraduate School T~esis supervised 
by the authors. 
None of these proposals, however, has 
considered the advantages of designing the 
different sections for a variety of uses nor 
have they considered the type of designs 
proposed herein. 
Because the Varicar concept can not be 
provided without some negative utility, it is 
necessary to consider both the advantages and 
disadvantages of such a system. Inasmuch as 
the Varicar has something to offer both civil 
and military operators, the advantages and 
disadvantages will be considered for both 
types of users. 
ADVANTAGES 
A primary advantage for all operators 
lies in the use of a car arrangement that has 
an optimum design for the specific mission. 
For example, a civil airship that is to be 
used for passenger transport and/or sight-
seeing requires large 'picture' windows, 
comfortable seats, an inviting entry/exit 
door and the amenities of cabin furnishings 
that add to the enjoyment of the passengers. 
A rescue mission, on the other hand, 
while still requiring large windows for the 
lookouts, should hav~ a large, possibly 
double, doorway with a centrally mounted 
hoist above the door. The rescue airship may 
require limited medical support equipment 
and, at least, several bunks for injured 
personnel. 
~ corollary advantage develops from the 
fact that few or no non-essential items need 
be carried in the VariCar. T .... e additional 
space that results will improve operator 
functions and the decrease in weight will 
increase performance factors, such as speed, 
range and endurance. The power supplies and 
computers for sign generation would take up 
valuable space and reduce the passenger 
carrying weight of a sightseeing operation, 
but need not be carried on such a mission. 
13ecause of the myriad of applications 
with which a military airship may be involv-
ed, the advantages are even more pronounced. 
The windows for a military search and rescue 
mission are essential but are not only not 
required but may even be a handicap in an 
electronic surveillance role where interior 
low-light levels are essential for radar and 
countermeasures scope operation. 
The antennae, scopes and associated 
equipment that are used on the electronic 
surveillance mission are not needed in a 
towed-array situation and would be, in fact, 
excess baggage. 
A prime operational advantage to the 
Varicar is the ability to provide a .turn-
around in minimum time with a minimum of 
support personnel. Consider the change from 
a passenger configuration to an electronics 
surveillance or an electronic advertising 
configuration, figure 3. 
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When the airship lands, each of the 
pas~enger seats must be detached and removed 
from the car. ~ carpet, if used, m~st be 
taken up and passenger a1nenities such as food 
service carts and closets must be removed. To 
clear the car completely and expeditiously 
would require a crew of fifteen to twenty 
people, depending on the size of the car and 
the number of seats, In addition, some sort 
of equip11ent transport, such as a truck or 
wagons, must be placed alongside the airship 
to receive the removed equipment and move it 
to storage. 
The process is then reversed by bringing 
alongside transport with the replacement 
furniture/equipment and the equip~ent is 
moved into the car by a crew of handlers who 
must position the equipment, fasten it to the 
structure and connect the necessary po,,.,er 
hook-ups. 
Some ballast control must be used during 
all of these operations. 
Now, in lieu of this labor intensive and 
time consuming operation, consider the remov-
al of the entire passenger pod and its re-
placement with a pre-configured electronics 
pod. With the use of self-powered dollies 
such as are used to tow light aircraft, the 
sections could be moved into and out of place 
by a minimum crew in a short time and the 
Varicar would be ready for its next flight. 
DISADVANTAGES 
A primary disadvantage of the VariCar is 
the cost of developing, constructing and 
storing the replaceable car sections. The 
VariCar concept has the cockpit, controls, 
propulsion, some fuel and the ballonet air 
management system as a permanent part of the 






This fixed portion is, therefore the 
same for all the fleet, figure 4. 
Inasmuch as all replaceable units of the 
VariCar have identical airframe basics, the 
design process is simplified. Sidewall cut-
outs and reinforcements for the windows of 
the passenger units, hard points for genera-
tors and displays and wiring leads for an 
electronic version are all but variations on 
a theme. 1\nd while additional design effort 
is required, this may be somewhat mitigated, 
however, by the reduction in the "remove and 
replace" requirements. 1\n example of this 
lies in the seat supports required for a car 
that must be converted from a passenger to a 
logistic mission. If the structural seat 
supports are used as tie-down hard points, 
duplicate fasteners are not required. Such 
systems are currently in use in both civil 
and military 'quic~ change' aircraft. 
If the VariCar is to be hangared, inas-
much as the envelope is always substantially 
wider than the car, storage for the replace-
ment units should be no problem. For an 
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.'lirship that is moored in the open, a simple 
shed arrange1nent could be usP.d to housa the 
unite;. 
Another ~isadvantage to the VariCar 
concept is that the units must be attached 
and reinoved from the basic airship. 'l'o make 
the VariCar a completely viable proposition, 
this replacement should be able to be accom-
plished in the hangar or on the field. T~is 
•neans that the airship must have compensating 
ballast when a unit is removed, and the 
ballast must be removed "'hen a unit is at-
tached. Inasmuch as the engines and some of 
the fuel remain a part of the basic airship, 
the weight of this ballast is not enormous. 
Proposed methods for attachment and 
ballasting are discussed later in this paper. 
TYPES OP VARICARS 
In order~ the VariCar units to be 
re1noved and replaced experli t iously, two basic 
methods have been considered for the division 
of the car into fixed and removable sections. 
aoth methods have the fi~ed portion consist-
ing of the cockpit, and the outrigger-mounted 
engines being attached to an overhead section 
of the car that is fastened to the envelope. 
1\ single landing gear is attached at the 
coc~pit end and a landing gear is attached to 
each of the out-rigger/engine combinations. 
The overhead section would be the sa1ne 
width as a standari airship car at the enve-
lope interface and about one and a half feet 
in depth. tn addition to providing structural 
reinforcement for the forward (cockpit! and 
aft (engines and outriggers) portions of the 
fixed section, the overhead cornpartinent would 
house engine and flight controls, electrical 
wiring, ballonet blower and ducting and the 
basic fuel. 
THE BRBBCB VARICAR 
For this----COncept, the replaceable sec-
tion of the variCar would consi~t of the 
section starting froin the wall behind the 
cockpit to the end of the car, figure 5. 
~~ 
Fig. 5 
This section would connect to the over-
head section with quick-release points and 
electric wiring connections would auto~ati­
cally couple to their mates in the overhead 
section upon attachment and will disconnect 
upon detachment. The removable section would 
be mounted on four detachable or retractable 
wheels that would permit the car to be rolled 
into and out of mating with the fixed sec-








A principal advantage of the Breech 
Varicar lies in the fact that the entire 
airship car aft the cockpit section is re-
placeable, figure 7. This allows the maximum 
utilization of container space for operation-
al purposes. 
.. _____ , ...... ...-•. 
u." - - ··· . .. ..... 
.-...:..o4>1_,!.• ... · ~ .. t.:~ ... 
Fig. 7 
The disadvantage of the Breech varicar 
unit is that the replacement section must be 
inserted from the rear between the engines/ 
outriggers. This means that this method could 
most likely only be accomplished while the 
airship is moored in a hangar unless a system 
could be devised to prevent any yawing or 
swinging while masted out. 
TBB CRAB VARICAR 
An alternatIVe construction method 
consists of the same, cockpit, engine/out-
riggers and overhead section, but with the 
aft end of the car fixed rather than being a 
part of the removable section, figure 8. 
The replacement unit would be removed 
and reattached from the side vice from the 
rear. With guidebars temporarily or perma-
nently attached to the fixed section, the 
replacement unit could be slid into place 
while the airship is moored to a mast, pro-
vided that the wind is neither too strong nor 
too shifty. 
Although the Crab Varicar is limited in 
length to the distance between the cockpit 
and the engines, this may not be a disadvan-
tage. The noise in the cabin adjacent to the 
engines makes this a less than prime area for 
personnel habitation and the rearmost portion 
of the car could be dedicated to 'lounge' 
Fig. 8 
area for passengers or crew with a passageway 
through the portion that lies next to the 
engines. In addition, the aft portion, par-
ticularly that adjacent to the engines, could 
be used for auxiliaries, pumps and fuel 
storage, if required. 
EHGINEBRIHG 
The detailed engineering of the Varicar 
is highly dependent on the size, nature of 
construction and potential uses of the car 
sections. Some proposals are offered, howev-
er, as an indication of solutions to possible 
problems. 
ATTACHMENT 
In order to fit the removable section to 
the fixed portion, guideways inust be provided 
to direct the section accurately to the 
locking position. To facilitate the insertion 
and removal of a section, these guideways 
should, ideally, be permanently attached to 
either the fixed or removable section. Weight 
penalties, however, may dictate removable 
guideways and if the guides are removable 
they should be attached to the fixed portion. 
These guideways must provide three-
dimensional accuracy in positioning the 
locking attachment. Such a system is to be 
found on fifth-wheel trailer attachments and, 
in particular, on the so-called 'manual' 
fifth-wheel used on produce trucks in the 
agricultural fields of California, figure 9. 
Fig. 9 
SBRVICB CONNECTIONS 
Electrical connections must be made 
between the replaceable section and the fixed 
section. These should be automatic in con-
necting with a built-in test for proper 
contact. Inasmuch as the mechanical attach-
ment will have fairly close fit tolerances, 
the mounting of the electrical contacts of 
the fixed section in a semi-flexible fixture 
with a tapered guideway should insure con-
nection. Bach connector should have a pilot 
connector at each end with a continuity 
circuit to a flight deck status panel so that 
the crew can tell if each connector is prop-
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Unless there. exists a requirement for a 
pressurized gondola, there is no need for an 
air-tight seal between the fixed and remov-
able sections. There is a need, however, to 
minimize the gap between these components and 
this may be accomplished by the use of an 
accordion-pleat seal similar to that used on 
subway trains, figure 11. This seal should be 
completely around the periphery at each end 
of the replacement section and should be held 
against the fixed section by either internal 





When a replacement section is removed 
from the Varicar airship there is a need to 
ballast the airship to accommodate for the 
weight loss. ~nd, of course, when a new 
replacement section is inserted, this ballast 
should be removed. 
The most expeditious way to perform the 
reballasting is by using water and this water 
could be pumped in and out of detachable 
tanks attached to the exterior of the fixed 
section (at the cockpit and at the outrigger/ 
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landing gears). These containers could either 
be attached while empty and then filled from 
a hose, or a filled container could be 
wheeled into place on a motorized dolly and 
attached. In either case, the cont ainers 
would be drained prior to removal. 
Ir the weight penalty is not too great, 
the ballast containers at the cockpit end 
could be permanently installed, light weight 
internal bladders filled by a hose from a 
bowser. 
WHEELS 
It is envisioned that the fixed section, 
as with the ZP~ airship, have three perma-
nently mounted landing gear, one at the 
cockpit and one at each outrigger . 
The replaceable section requires wheels 
only for ground handling and these would be 
mounted at the four corners of the section. 
A detailed wei9ht analysis would indicate 
whether the penalty for having these wheels 
permanently affixed is too great, but in any 
case the struts of these wheels should be 
capable of being extended or shortened to 
facilitate the insertion or removal of the 
section. Tl\is could be accomplished by having 
integral hydraulic hand pumps on each strut. 
To facilitate the movement of the re-
placeable section, its wheels should be full 
castering, over-axle swiveling and lockable 
in either the fore-and-aft or in the trans-
verse direction. 
CONCLUSIONS 
It appears that more efficient opera-
tions, less down time, better performance 
and improved utility can be obtained by using 
the VariCar concept with a minimal expendi-
ture for the construction of the shells of 
the replacable sections. Oetailed engineering 
studies must be accomplished, however, to 
substantiate this claim. 
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